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generators are still used, while in the larger urban systems and
for practically all interurban stations alternating current energy
is generated and transmitted to substations. The direct current
necessary for distribution near the power station is usually
converted from alternating current through the agency of motor
generators or synchronous converters. The selection and in-
stallation of this converting apparatus is made as indicated for
the substation.
If direct current generators are to be used, the engine type unit
is to be preferred, especially in large- capacities. Although fairly
satisfactory direct current turbo-generators have been built
and operated up to and including a capacity of 500 kw., in this
country and 1500 kw. abroad, no great advance is anticipated
in this direction. The commutator of a direct current generator
using carbon brushes limits the speed to 1500 r.p.m. or less in
large units. This is too high for good efficiency in generator
design and too low for the best economy and lowest first cost in
the turbine. In a few instances a high speed turbine has been
geared to a low speed direct current generator with an overall
cost and efficiency quite comparable with that of a Corliss
engine and direct connected generator of like capacity.
Direct current generators for railway service are necessarily
of the overcompounded type, i.e., the series winding is so de-
signed that the voltage at the power station bus bars is raised
from 10 to 15 per cent, as the load comes on, to make up for the
increased fall of potential OE the distribution system. This
compounding must be carefully specified for all generators in
order that the load may be properly distributed between the
various units of the station when operating in parallel.
Many of the recent machines are of the interpole type, i.e.,
auxiliary poles are provided, with windings connected in series
with the armature, located between the main field poles. These
tend to neutralize the effects of armature reaction sufficiently
to improve commutation greatly. Since the capacity of the
direct current generator is usually limited by its commutation,
the size of unit necessary for a given output is materially re-
duced if these poles are added. The ability of the generator
to carry overloads is also materially increased where this design
is adopted.
In view of the importance of these questions of proper com-
pounding and the use of the interpole design, care should be taken